TLR9 as a key receptor for the recognition of DNA.
Unmethylated DNA with CpG-motifs is recognized by Toll-like receptor 9 (TLR9) and pleiotropic immune responses are elicited. Macrophages and conventional dendritic cells (cDCs) produce proinflammatory cytokines to B/K-type CpG-DNA, whereas plasmacytoid DCs induce type I interferons to A/D-type CpG-DNA and DNA viruses. The TLR9 mediated signaling pathway is not only responsible for activation of innate immune cells, but also for mounting acquired responses. Thus, it has been attempted to exploit TLR9 ligands as a vaccine adjuvant for anti-cancer immunotherapy. Further, TLR9 mediated signaling is implicated in the pathogenesis of autoimmune diseases such as systemic lupus erythematosus. Nevertheless, recent studies revealed that double-stranded DNA can be recognized by intracellular receptor(s) in a TLR9-independent manner. This review will focus on the roles of TLR9 in immune responses, and its signaling pathways.